PHOTOGRAPH  THIS  SHEET 


LEVEL 


INVENTORY 


DOCUMENT  IDENTIFICATION 


DISTRIBUTION  STATEMENT 


ACCESSION  FOR 
NTIS  GRA&I 

OTIC  TAB 

UNANNOUNCED 
JUSTIFICATION  ^ 


BY _ 

DISTRIBUTION  / 

AVAILABILITY  CODES _ 

DISl  I  AVAIL  AND/OR  SPECIAL 


DTIC 

SEP  2  6  1985  ’  '1 

\  bs* 

E 


DATE  ACCESSIONED 


DISTRIBUTION  STAMP 


DATE  RETURNED 


85  9  21  08  0 


DATE  RECEIVED  IN  DTIC 


REGISTERED  OR  CERTIFIED  NO. 


PHOTOGRAPH  THIS  SHEET  AND  RETURN  TO  DTIC-DDAC 


DOCUMENT  PROCESSING  SHEET 


PREVIOUS  EDITION  MAY  BE  USED  UNTIL 
STOCK  IS  EXHAUSTED. 


COST  ANALYSIS  OF 
FTS  VERSUS 
COMPARATIVE 
WATS  SERVICE  AT 
SELECTED  ARMY 
CONUS  LOCATIONS 


vGCn 


Prepared  by: 

HEADQUARTERS 

US  ARMY  INFORMATION  SYSTEMS 

COMMAND 


HEADQUARTERS 


US  ARMY  rMFORMATION  SYSTEMS  COMMAND 
FORT  HUACHUCA,  ARIZONA  85613-5000 


COST  ANALYSIS  OF  FTS  VE31SUS  COMPARATIVE  WATS 
SERVICE  AT  SELECTED  MmY  CONUS  LOCATIONS 


« 

Report  Number:  SA-2 32-84 

^  HQ  USACC  ^ 

^  VALIDATED  T 

f^nl  ^ 

PREPARED  BY:  JOSEPH  G.  McCOY,  Operations  Research  Analyst 
ROBERT  H.  PRIEST,  Operations  Research  Analyst 
DALE  A.  LYALL,  Operations  Research  Analyst 

\  (Control  No.)  ^ 

(Date)  r/  uniiis;.') 

Validation  ^  i 

Expires  on  <7  il  '  — 

REVIEWED  BY;  GRADY  D.  COOK,  Chief,  Economic  Analysis  Brand 

CC-OC-S.^.2 
AUTOVON  879  6811 

APPROVED  BY; 


Systems  &  Economic  Analysis  Division 


^ATE  /  ^ 


DISCLAIMER 

THE  VIEWS,  OPINIONS,  AND  FINDINGS  CONTAINED  HEREIN  ARE  THOSE  OF  THE  AUTHOR 
AND  SHOULD  NOT  BE  CONSTRUED  AS  AN  OFFICIAL  DEPARTMENT  OF  THE  ARMY  POLICY  OR 
POSITION  UNLESS  SO  DESIGNATED  BY  OTHER  OFFICIAL  DOCUMENTATION. 


EXECUTIVE  SUMvlARY 


T.  OBJECTIVE.  The  objective  of  this  study  is  to  compare  the  economic 
advantages  and  disadvantages  of  the  Federal  Telecommunications  System  (FTS) 
to  Wide  Area  Telephone  Service  (WATS) 

II.  BACKGROUND. 

A.  During  a  previous  Program  Evaluation  of  the  Defense  Metropolitan 
Area  Telephone  Systems  (DMATS)  at  Boston  and  St.  Louis,  the  DMATS 
management  personnel  pointed  out  that  FTS  was  a  more  expensive  form  of  long 
distance  telephone  service  than  WATS.  This  was  informally  confirmed  by  the 
Air  Force  DMATS  staff  in  Dayton,  Ohio. 

B.  The  House  Appropriations  Committee  (HAC)  of  the  US  Congress,  in 
1979  and  1980,  directed  the  Department  of  Defense  to  increase  participation 
in  the  FTS  program  where  operationally  and  economically  feasible.  As  a 
result,  the  US  Army  Communications  Command  (USACC)  accelerated  its  emphasis 
on  the  FTS  program  and  7th  Signal  Command  and  other  subordinate  units 
perceived  command  policy  to  be  that  FTS  is  the  preferred  method  of 
providing  long  distance  telephone  service. 

C.  From  the  time  of  the  congressional  mandate  to  expand  the  use  of 
FTS  in  1979  to  the  end  of  1983,  significant  changes  occurred  within  the 
telephone  industry.  The  Telecommunications  Package  (TELPAK)  was  eliminated 
and  the  telephone  industry  started  through  deregulation  and  divestiture. 

D.  In  response  to  this  changing  environment  and  the  possibility  that 
FTS  was  not  the  most  economical  telephone  service,  the  Comptroller  US  Army 
Information  Systems  Command  (USAISC)  made  a  decision  to  do  an  indepth 
analysis  of  FTS  and  WATS.  In  addition,  the  acquisition  procedure  to  obtain 
an  automated  model  that  can  analyze  telephone  traffic  data  for  any  location 
and  determine  the  most  cost  effective  mix  of  all  telephone  services  was 
initiated. 

III.  CONSTRAINTS.  This  study  is  limited  to  an  evaluation  of  ETS  and  WATS. 
An  evaluation  of  other  telephone  services  will  be  done  at  a  later  date. 

IV.  METHODOLOGY.  The  procedure  used  to  compare  FTS  costs  to  WATS  costs 
was  to  cost  FTS  traffic  using  WATS  tariffs.  A  sample  of  FTS  traffic  was 
obtained  from  the  General  Services  Administration  (GSA)  for  Army 
activities.  Ten  CONUS  sites  were  selected  for  evaluation  and  the  cost  of 
WATS  service  equivalent  to  the  FTS  traffic  was  computed.  The  sampled  sites 
were  selected  to  ensure  a  wide  geographic  dispersion,  a  large  volume  of  FTS 
traffic  and  diversity  of  organizational  missions.  A  simple  comparision  of 
FTS  and  WATS  costs  was  not  possible  for  several  reasons.  First,  no 
historic  FTS  costs  were  available  for  specific  locations  or  volume  of 
traffic.  Secondly,  FTS  cost  is  usage  sensitive  but  distance  insensitive. 
WATS  costs  are  both  usage  and  distance  sensitive.  Additionally,  the  FTS 


costing  algorithm  was  not  available  from  GSA.  Their  publicized  value  of 
$.30  per  minute  daytime  rate,  or  $.263  per  minute  all  hours  for  the  Army, 
for  EY  84  was  used  as  the  PTS  cost  for  comparative  purposes.  GSA  will 
institute  a  new  billing  method  starting  1  Oct  84.  Their  FY  85  projected 
value  for  the  Army  at  a  discounted  rate  is  $.322  per  minute  for  all  traffic 
and  was  used  in  projecting  future  comparative  costs. 

V.  ASSUMPTIONS. 

A.  Future  impact  of  deregulation  and  divestiture  on  the  telephone 
industry  will  affect  the  cost  of  all  competing  long  distance  carriers 
equally. 


B.  The  GSA  20  percent  traffic  sample  is  statistically  representative. 

C.  FTS  traffic  is  consistent  over  time.  Variations  of  Army  traffic 
from  week  to  week  is  negligible. 

VI.  FINDINGS  AND  CONCLUSIONS. 

A.  Thirty  to  40  percent  of  all  FTS  calls  are  intrastate.  GSA  bills 
all  calls  at  the  $.30  per  minute  daytime  rate  regardless  of  destination. 
Intrastate  WATS  calls  range  between  $.08  and  $.25  per  minute  depending  on 
the  individual  state  tariffs.  As  a  minunun,  all  intrastate  FTS  calls 
should  be  blocked  at  the  switch  and  transparently  routed  over  Foreign 
Exchange  trunks,  WATS  trunks  or  WATS  equivalent  trunks  depending  on  the 
economics  of  the  particular  location.  This  phenomenon  was  discovered  early 
in  the  analysis  and  a  letter  was  prepared  by  Comptroller  for  the  DCSOPS* 
signature  directing  this  action  be  taken  by  7th  Signal  Command.  The  letter 
was  transmitted  on  22  Jun  84  (see  annex  E) .  This  letter  is,  at  best,  only 
a  partial  solution  to  the  problem. 

B.  There  currently  exists  a  split  responsibility  for  telephone 
service.  7th  Signal  Command  has  responsibility  for  providing  Direct 
Distance  Dialing  and  WATS.  The  US  Army  Commercial  Communications  Office 
(USARCCO)  has  responsibility  for  providing  Foreign  Exchange  (FX)  trunks, 
AUTOVON  and  FTS.  There  is  no  single  organization  responsible  for  all 
telephone  service.  This  has  resulted  in  some  duplication  of  services  and 
cases  of  unnecessary  expenditure  of  funds  such  as  that  pointed  out  in 
paragraph  VI. A. 

C.  There  are  very  few  controls  over  telephone  usage.  This  has  both 
tacitly  and  implicitly  resulted  in  a  tremendous  increase  in  telephone  usage 
and,  to  some  degree,  abuse.  The  responsibility  for  controlling  telephone 
usage  lies  within  the  discipline  of  both  the  user  and  the  user's  management 
structure.  Very  little  control  can  be  influenced  and  enforced  by  this 
command  applyirq  technical  means.  The  use  of  Least  Cost  Routing  and 
Automatic  Message  Accounting  devices  are  two  means  of  exerting  some  sort  of 
technical  control. 
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D.  Hiere  will  be  sufficient  savings  generated  by  converting  high 
volune  user  activities  to  WATS  to  be  able  to  procure  Least  Cost  Routing 
(LCR)  devices  for  all  locations  where  installation  of  digital  switches  is 
not  inminent. 

VT I .  RECOMMENDATIONS . 

A.  A  single  organization  be  made  responsible  for  all  telef^ione 
services. 

B.  Where  feasible,  block  all  intrastate  FTS  calls. 

C.  USAISC  followup  on  directed  actions  in  paragrajii  VI. A  is  required 
to  ensure  this  program  does  not  go  uncontrolled. 

D.  DCSOPS,  USARCCO  and  7th  Signal  Command  relook  at  possible  telephone 
controls  that  may  be  instituted  both  in  the  near  term  and  out  years  to 
reduce  telephone  abuse  (e.g.,  use  AMA  data  to  provide  call  information  to 
managers) . 

E.  Immediately  consider  other  alternatives  to  FTS.  Before  adding  any 
new  FTS  service,  other  telephone  services  should  be  considered  to  ensure 
the  most  cost  effective  telephone  service  is  provided. 

F.  Immediate  action  should  be  taken  to  convert  the  majority  of 
telephone  trunking  at  posts,  camps  and  stations  to  WATS  or  WATS-equivalent 
service  and  apply  these  savings  to  purchasing  LCR  devices  as  outlined  in 
the  letter  referenced  in  paragraph  VI. A  above. 
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CHAPTER  1 


INTRODUCTION 


1-1.  Objective.  The  objective  of  this  study  is  to  compare  the  economic 
advantages  and  disadvantages  of  the  Federal  Telecommunications  System  (FTS) 
to  Wide  Area  Telephone  Service  (WATS). 

1-2.  Background. 

a.  On  8  Apr  83,  the  Systems  &  Economic  Analysis  Division,  Office  of 
the  Comptroller,  US  Army  Communications  Command  (USACC) ,  began  a  program 
evaluation  of  the  Boston,  MA,  Defense  Metropolitan  Area  Telephone  System 
(DMATS) .  This  study  was  completed  in  Nov  83  and  was  immediately  followed 
by  an  evaluation  of  the  St.  Louis,  MO,  DMATS,  which  was  completed  in  Mar 
84.  During  both  of  these  studies,  as  a  topic  of  conversation,  the  DMATS 
management  personnel  insisted  that  FTS  was  a  more  expensive  form  of  long 
distance  telephone  service  than  AT&T's  WATS.  This  same  perception  was 
confirmed  informally  and  unofficially  by  the  USAF's  Dayton,  OH,  DMATS 
staff. 


b.  USACC  policy  regarding  installation  and  use  of  FTS  has  conformed  to 
OOD  policy,  which  was  established  by  Congress.  The  House  Appropriations 
Committee  (HAC)  stated  in  1979,  that  "Expanded  use  of  the  FTS  in  lieu  of 
commercial  long  distance  telephone  service  could  result  in  substantial 
savings  and  the  HAC  has  directed  DOD  to  proceed  with  FTS  installation  where 
cost  effective."  On  29  May  79,  the  Commanding  General  (OG)  of  USACC 
requested  acceleration  of  the  ongoing  FTS  Review  Program  to  effect  maximum 
savings  through  replacement  of  commercial  long  distance  tolls  with  FTS 
where  economically  and  operationally  feasible.  One  year  later,  on 
6  May  80,  the  OG,  USACC,  directed  supporting  activities  to  pursue  FTS 
installation  more  aggressively  if  USACC  was  to  be  collectively  successful 
in  reducing  cotnnercial  long  distance  and  WATS  costs.  That  directive  stated 
that  the  Army  would  be  able  to  communicate  more  effectively  via  FTS  at  a 
much  lower  cost  than  having  the  local  base  C-E  officers  procuring  WATS 
and/or  incurring  long  distance  tolls.  On  11  Sep  81,  the  US  Army  Commercial 
Communications  Office  (USARCCO)  stated  that  the  Army  will  expand  direct 
commercial  services  via  FTS  in  place  of  Direct  Distance  Dialing  (DDD)  tolls 
and  WATS  at  greatly  reduced  costs.  The  OG,  USACC,  on  4  Feb  82,  recomnended 
FTS  be  expanded  by  encouraging  FTS  subscribers  to  place  commercial  calls 
via  FTS  in  lieu  of  off-netting  AUTOVON  whenever  possible  and  using  FTS 
intra-Army  w)ien  AUTOVON  lines  are  busy.  On  21  Oct  82,  USARCCO  stated  that 
FTS  was  proven  cost  effective  vis-a-vis  Band  5  WATS  and  was  therefore 
provided  to  St.  Louis  DMATS  and  Fort  Huachuca,  AZ  to  replace  more  costly 
Band  5  WATS. 


c.  As  a  result  of  this  extensive  correspondence,  the  field,  from  7th 
Signal  Command  personnel  to  local  operatirq  facilities,  perceived  USACC 
policy  to  be  that  FTS  is  the  directed  long  distance  telephone  service. 
Official  USACC,  and  subsequently  USAISC  policy,  has  been  to  use  FTS  only  if 
it  is  the  most  economical  long  distance  telephone  service  at  any  given 
location. 

d.  Between  the  time  of  the  congressional  mandate  to  expand  use  of  FTS 
in  1979  and  late  1983,  significant  changes  occurred  within  the  telephone 
industry.  Telecommunications  Package  (TELPAK) ,  previously  used  to  obtain 
long  distance  telephone  service  at  a  reduced  cost,  was  eliminated.  The 
telephone  industry  oligopoly  was  deregulated  and  divestiture  of  the  AT&T 
Bell  Operating  Companies  (BOC)  was  effective  1  Jan  84.  The  effect  on 
telephone  interLATA  cost  has  been  significant.  A  LATA  is  defined  as  a 
local  assess  transport  area,  i.e.,  an  area  within  which  a  BOC  may  offer  its 
exchange  telecommunications  and  exchange  access  services. 

e.  As  a  response  to  this  changing  environment  and  the  casual  evidence 
that  WATS  may  be  more  economical  than  FTS  for  Army  interLATA  communications 
in  some,  if  not  all,  cases  we  initiated  an  indepth  comparison  of  FTS  and 
WATS  costs.  As  an  adjunct,  we  also  began  research  into  the  availability  of 
automated  models  which  can  analyze  telephone  traffic  data  for  a  particular 
location  and  recommend  the  most  cost  effective  mix  of  telephone  services. 

1-3.  Methodology. 

a.  The  objective  of  this  study  is  to  compare,  economically,  ETS  to 
WATS.  A  direct  comparison  of  FTS  costs  to  WATS  costs  was  not  possible  for 
several  reasons.  First,  no  historic  FTS  costs  were  available  which  could 
be  specifically  associated  with  particular  locations  or  volumes  of  traffic. 
Secondly,  FTS  cost  is  currently  usage  sensitive  but  distance  insensitive. 
WATS  cost  is  both  usage  and  distance  sensitive.  Additionally,  the  FTS 
costing  algorithm  was  not  available  from  GSA.  Therefore,  we  found  it 
impossible  to  validate  the  GSA  stated  cost  of  FTS  service.  GSA's  $.263  per 
minute  (total  usage)  for  FT  84  and  their  projected  value  of  $.322  per 
minute  (total  usage)  for  FY  85  were  used  as  the  numbers  for  comparative 
purposes. 

b.  GSA  will  adopt  to  a  measured  service  for  costing  purposes  in  FY  85 
to  reflect  24  hours  usage  ,  7  days  a  week.  Calls  during  the  evening  and 
nights  will  be  discounted  below  the  day  rate.  FTS  network  calls 
originating  in  the  34  largest  cities  in  CONUS  will  be  discounted  below 
MCI's  WATS  rates;  on  all  other  routes  the  discount  will  be  applied  at  the 
AT&T  ODD  rates.  Billing  will  be  based  on  the  latest  available  quarter 
rather  than  the  four  quarter  averages. 

c.  The  procedure  adopted  to  compare  FTS  cost  to  WATS  cost  was  to  cost 
FTS  traffic  using  the  WATS  tariffs.  A  sample  of  FTS  traffic  was  obtained 
from  10  sites  within  the  continental  United  States  (CONUS)  and  the  cost  of 
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WATS  service  equivalent  to  the  FTS  traffic  was  computed.  The  sampled  sites 
were  chosen  with  care  to  ensure  a  wide  geografrfiic  dispersion,  a  large 
volume  of  FTS  traffic  and  diversity  of  missions.  This  methodology  required 
extensive  use  of  an  automated  algorithm  which  sorted  the  sample  of  FTS 
traffic  by  destination  prefix  and  then  accumulated  the  traffic  by 
equivalent  WATS  bands. 

d.  At  every  decision  point,  any  advantage  was  allowed  to  accrue  to 
FTS,  i.e.,  this  analysis  represents  worst  case  WATS  vs  best  case  FTS.  The 
result  of  this  tactic  was  to  ensure  that  if  WATS  did  appear  more  cost 
effective  than  FTS,  sufficient  cause  existed  to  challenge  the  concept  that 
FTS  is  always  cheaper. 

1-4.  Assumptions.  The  following  list  represents  assumptions  of  a  general 
nature  which  are  applied  throughout  this  study.  In  several  cases,  an 
assumption  was  applied  to  a  specific  situation  only.  In  those  cases,  the 
assa  ption  is  identified  and  discussed  where  it  is  used. 

a.  TVie  future  impact  of  deregulation  and  divestiture  on  the  telephone 
industry  will  affect  the  cost  of  all  competing  long  distance  carriers 
equally. 

b.  Grade  of  Service  (GOS)  is  P.05  (out)  in  the  busy  hour  using  Erlang 
B  statistics  for  both  WATS  and  FTS.  P.05  is  defined  as  a  5  percent 
probability  of  encountering  an  all-trunks-busy  condition  when  dialing  a 
number  during  the  busy  hour. 

c.  The  GSA  20  percent  traffic  sample  is  statistically  reasonable. 

d.  FTS  traffic  is  stationary  over  time.  Any  variation  from  week  to 
week  is  negligible. 

1-5.  Scope.  Tliis  study  has  been  limited  to  an  economic  comparison  of  FTS 
to  WATS.  WATS-equivalent  services  such  as  MCI  and  Sprint  (or  other 
competitive  carriers  that  enter  the  market)  may  be  evaluated  as  an  addendum 
at  a  later  date.  Other  types  of  long  distance  telephone  services  such  as 
foreign  exchange  lines  (FX)  or  AUTOVON  are  not  being  considered  for 
inclusion  in  this  study.  However,  this  does  not  mean  to  imply  that  these 
options  should  be  excluded  from  any  economic  analysis  used  to  determine  the 
most  cost  effective  combination  of  telephone  service. 


CHAPTER  2 


COST  ANALYSIS 


2-1.  Introduction.  A  cost  comparison  of  FTS  vs  WATS  is  provided  in  this 
chapter  in  sumnary  form.  A  detailed  presentation  of  FTS  traffic  costed  as 
equivalent  WATS  traffic  is  presented  in  annex  A  of  this  study. 

2-2.  Costing  Algorithm. 

a.  As  discused  in  paragraph  l-3c,  the  methodology  adopted  required 
costing  FTS  traffic  as  equivalent  WATS  traffic.  WATS  cost  is  a  function  of 
total  traffic  volume,  distance  called  and  time  of  day  of  the  call.  The 
CONUS  has  been  divided  into  6  distance  bands,  0  through  5  and  18  different 
rate  steps. 

b.  Band  0  traffic  represents  traffic  which  is  intrastate-interLATA. 
Band  5  traffic  represents  a  maximum  distance  call  within  CONUS.  Band  0  is 
typically  priced  at  the  lowest  rate.  Band  5  is  priced  at  the  highest  rate 
and  Bands  1  through  4  are  priced  at  progressively  higher  intermediate 
rates. 


c.  The  rate  step  applicable  to  each  call  is  determined  from  the 
originating  location  and  the  band  in  which  the  destination  is  located. 

The  cost  of  a  WATS  call  is  determined  from  a  matrix  of  average  hours  per 
month  per  access  line  and  the  time  of  day  the  call  is  made  vs  the  rate 
step. 

d.  Tlie  originating  and  destination  location  are  used  to  identify  the 
proper  band.  The  originating  location  and  band  are  used  to  identify  the 
proper  rate  step.  Tiie  average  number  of  hours  per  FTS  trunk  per  month  is 
computed,  and  with  the  proper  rate  step  and  the  time  of  day  the  call  was 
made,  the  cost  of  a  WATS  call  equivalent  to  an  FTS  call  can  be  determined. 

e.  As  is  evident  from  the  above  discussion,  the  costing  of  FTS  traffic 
at  a  rate  equivalent  to  WATS  is  very  complex.  In  an  effort  to  simplify  the 
procedure  and  to  ensure  that  the  FTS  traffic  is  not  inadvertently  under 
costed,  only  two  WATS  bands  were  used.  In  one  scenario,  all  traffic  was 
costed  at  the  Band  5  rate,  thereby,  maximizing  the  WATS  expected  cost.  In 
the  second  scenario,  all  intrastate  traffic  was  costed  at  the  appropriate 
Band  0  rate  and  Band  5  was  used  for  interstate  FTS  traffic.  The  third 
scenario  used  intrastate  WATS  (Band  0)  and  FTS  rates  for  interstate 
traffic.  The  second  and  third  scenarios  usually  resulted  in  reduced  total 
cost  but  were  not  necessarily  the  minimum  cost  configuration.  This 
procedure  did  ensure,  however,  that  if  the  worst  case  cost  for  the 
equivalent  ’WATS  service  was  lower  than  the  FTS  cost,  then  tlie  requirement 
to  search  for  each  optimun  configuration  at  each  post,  camp  and  station 
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APPENDIX  r 

COST  COMPARISON  BASED  ON  THE  CURRENT 
ETS  COST  PER  MONTH  OF  $0,263 


ANNEX  A 


DETAILED  COST  ANALYSIS 


APPENDIX  I— -COST  COMPARISON  BASED  ON  THE  CURRENT 
FTS  COST  PER  MINUTE  OP  $.263 

APPENDIX  II—COST  COMPARISCW  BASED  ON  A  PROJECTED 
FY  85  FTS  COST  PER  MINUTE  OF  $.322 


c.  WATS  is  billed  at  one-tenth  of  a  minute  increments.  FTS  is  billed 
at  a  full  minute  minimun.  The  result  is  that  the  typical  WATS  call  is 
billed  at  an  average  of  24  seconds  less  duration  than  with  FTS.  Ttiis  may 
represent  a  substantial  savings  for  a  large  traffic  volume.  Any  cost 
savings  is  in  favor  of  WATS. 

d.  This  study  did  not  attempt  to  construct  the  optimum  trunking  to 
minimize  WATS  cost.  All  FTS  traffic  was  costed  under  only  three  scenarios, 
the  maximim  cost  of  Band  5,  WATS  intrastate  and  FTS  interstate  and  a 
combination  of  Band  0  and  Band  5  WATS.  The  potential  exists  to  customize 
WATS  trunking  to  match  local  calling  patterns.  The  result  should  reduce 
the  WATS  cost,  perhaps  significantly. 

e.  If  telephone  service  was  obtained  through  the  competitive  market, 
it  is  possible  the  costs  developed  in  this  study  could  be  reduced. 

4-3.  Recommendations. 

a.  Consideration  should  be  given  to  costing  alternative  telephone 
vendors,  if  not  in  toto,  then  on  a  location-by— location  basis.  The  new  GSA 
billing  scheme  will  make  FTS  service  even  more  expensive  for  the  Army 
(approximately  $5.3  million  more  in  FV  85  than  under  their  old  billing 
system) . 


b.  Least  Cost  Routing  (LCR)  devices  should  be  procured  through  the 
Productivity  Capital  Investment  Program  (PCIP) ,  AR  5-4;  or  Base-Level 
Commercial  Equipment  Program,  DCA  Cir  310-83-1.  These  LCR's  should  be 
located  at  major  Army  facilities  that  are  not  scheduled  for  new  digital 
switches  under  the  CONUS  Modernization  Program  in  the  next  5-7  years.  The 
new  digital  switches  normally  have  self-contained  LCR's  as  part  of  their 
hardware.  In  most  instances,  LCR's  could  be  procured  with  the  savings 
accrued  primarily  with  intrastate  traffic  the  first  year  by  going  to  WATS 
service  or  WATS  equivalent  service. 

c.  Where  feasible,  immediately  block  all  intrastate  ETS  calls  in 
states  where  WATS  is  cheaper.  Intrastate  FTS  calls  account  for  30-40 
percent  of  the  FTS  service.  This  service  can  be  provided  by  other  means  at 
a  significant  savings. 

d.  Place  responsibility  for  all  telephone  service  under  one 
organization  to  ensure  all  alternatives  are  analyzed  before  selecting  the 
optimum  telephone  mix.  Commercially  available  software  packages  exist  that 
will  analyze  telephone  traffic  and  provide  the  optimum  trunking 
requirements  (FTS,  WATS,  MCI,  SPRINT,  etc.)  and  would  be  an  invaluable  tool 
to  that  organization. 

e.  Telephone  calling  patterns  at  each  location  should  be  periodically 
checked  to  ensure  that  proper  trunking  is  provided  within  operational 
parameters.  This  will  be  a  check  to  ensure  the  cost  is  optimized  for  the 
required  service.  Paragraph  4-3. d  must  occur  for  this  to  be  implemented. 
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USARCCO.  In  order  to  be  able  to  provide  the  most  efficient  and  economical 
service,  one  organization  should  have  total  responsibility  for  providing 
all  inter  LATA  telepiione  service. 

e.  Analysis  shows  (annex  A)  that  when  directly  comparing  WATS  with  FTS 
at  the  current  $.263  per  minute  and  the  projected  $.322  per  minute  for 
FY  85,  the  following  occurs: 

(1)  At  $.263  for  the  10  sites  analyzed: 

Total  annual  savings  using  Band  5  rates  for  all  calls — $638K. 

Total  annual  savings  using  Band  0  and  Band  5  rates  for  Bands  1  through  5 — $1,451K. 

Total  annual  savings  using  Band  0  WATS  and  FTS  interstate — $957K. 

(2)  At  $.322  for  the  10  sites  analyzed: 

Total  annual  savings  using  Band  5  rates  for  all  calls — $2,252K. 

Total  annual  savings  using  Band  0  and  Band  5  rates  for  Bands  1  through  5 — $3,065K. 

Total  annual  savings  using  Band  0  WATS  and  FTS  interstate — $1,490K. 

As  can  be  seen,  the  maximum  investigated  savings  occurs  if  Band  0  is  used 
for  intrastate  and  Band  5  is  used  for  all  interstate  calls.  Further 
savings  may  occur  if  the  interstate  traffic  were  tailored  to  specific  WATS 
Bands  I,  2,  3  or  4,  which  are  cheaper  than  Band  5. 

4-2.  Other  Considerations. 

a.  No  attempt  has  been  made  to  establish  the  absolute  cost  of  FTS  as 
compared  to  equivalent  WATS.  During  the  course  of  the  study  several  facts 
anerged  vhich  will  affect  FTS  and  WATS  cost  and  should  be  considered  in  the 
decisionmaking  process  but  which  are  not  of  sufficient  magnitude  to  change 
the  conclusions  and  recommendations  of  this  study.  For  example,  as  FTS 
was  installed  at  certain  locations,  the  command  expected  equivalent  WATS 
trunking  to  be  removed.  This  did  not  always  occur.  Tlierefore,  the  command 
is  incurring  the  expense  of  maintaining  WATS  at  less  than  optimum 
utilization.  A  single  organization  responsible  for  all  interLATA  service 
could  have  discovered  and  corrected  this  oversight. 

b.  When  FTS  trunks  terminate  at  the  BOC  dial  central  office  (DCO) ,  the 
local  USAISC  agency  incurs  an  access  fee.  Typically  this  fee  is  $50  or 
more  per  month  per  trunk  and  is  not  included  in  the  analysis.  The 
equivalent  fee  for  WATS  has  been  included  in  the  cost  computations. 

However,  additional  local  access  trunks  (class  A  lines)  may  be  needed  to 
support  off-net  service  if  FTS  was  converted  to  WATS.  This  cost  was  not 
included  but  should  approximate  the  assumed  $50  per  trunk  cost  of  FTS.  The 
result  may  be  small  bias  in  favor  of  FTS. 


CHAPTER  4 


CONCLUSIONS  AND  RECOMMENDATIONS 


4-1.  Conclusions. 

a.  The  telephone  system  basically  lacks  controls  to  ensure  that  the 
system  is  not  abused.  Until  such  time  as  controls  are  implemented  the 
telephone  bill  may  continue  to  escalate  unchecked.  It  is  recognized  that 
controls  lie  with  the  telephone  users  and  their  management  hierarchy. 
However,  there  are  some  things  this  command  can  do  such  as  decreasing  grade 
of  service,  installing  Least  Cost  Routing  and  Automatic  Message  Accounting 
devices  at  all  major  telephone  switches,  and  instituting  a  customer 
education  program. 

b.  GSA  is  instituting  a  new  billing  system  in  FY  85.  GSA  will  begin 
chargin  for  a  24-hour  measured  service,  7  days  a  week.  Their  service  will 
be  cheaper  for  those  users  making  on-net  calls  within  34  identified  major 
metropolitan  areas.  If  a  user  goes  off-net  or  is  not  located  in  one  of  the 
34  metropolitan  areas,  the  user  will  be  charged  at  the  AT&T  DDD  rates. 
Regardless  of  whether  the  user  is  charged  at  the  AT&T  DDD  rate  or  a  reduced 
rate,  GSA  will  give  a  12-14  percent  discount.  Since  most  of  the  Army 
activities  are  not  located  in  the  34  metropolitan  areas,  or  if  they  are, 
most  of  their  calls  are  off-net;  the  Army  can  expect  to  be  billed  at  the 
more  expensive  rate  for  the  majority  of  its  traffic.  GSA  verbally  stated 
on  21  Jun  84  that  the  Army's  future  bills  would  be  higher  than  present. 

The  value  of  the  Army  staying  with  FTS  service  to  the  extent  we  are  now 
committed  should  be  reevaluted.  The  ccxnpetitive  nature  of  the  telephone 
industry  under  deregulation  and  divestiture  should  be  able  to  generally 
provide  the  same  service  at  less  cost  than  FTS. 

c.  Approximately  30  to  40  percent  of  all  FTS  calls  at  each  location 
analyzed  were  intrastate.  GSA  bills  their  customers  at  a  fixed  rate  of 
approximately  $.263  per  minute  in  FY  84  regardless  of  whether  the  call  is 
intrastate  or  interstate.  Current  WATS  interLATA  intrastate  rates  vary  by 
state  but  are  typically  less  than  FTS  rates — in  some  cases  as  much  as 
two-thirds  less.  The  interstate  savings  are  less  dramatic  but  still 
significant  under  the  current  billir^  scheme.  The  difference  will  become 
even  more  significant  when  the  new  billing  scheme  takes  effect  1  Oct  84. 

The  average  FTS  rate  for  the  Army  will  rise  from  $.263  per  minute  to  $.322 
per  minute  with  a  projected  88.8  million  minutes  of  FTS  use  for  the  Army. 
This  $.06  per  minute  differential  equates  to  an  increase  of  approximately 
$5.3  M  for  the  Army  which  is  directly  attributable  to  GSA's  changed  billing 
procedures. 

d.  The  USAISC  organization  does  not  lend  itself  to  providing  the  most 
efficient  telephone  service.  A  portion  of  the  responsibility  for  providing 
telephone  service  lies  with  7th  Signal  Command  and  a  portion  lies  with 
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average  for  total  traffic  for  the  second  case.  The  model  output  also 
provides  traffic  summaries  by  band  and  day,  night,  and  evening  for 
comparative  purposes.  Other  products  include  busy  hour  traffic  and 
trunking  required  for  P.05  (out)  service. 

g.  Documentation  of  the  model,  to  include  flow  chart,  program  and 
description  of  operation  is  provided  at  annex  B. 


CHAPTER  3 


MODEL  AIDED  ANALYSIS 


3-1.  Introduction.  As  discussed  in  Methodology  (paragrap*i  1-3),  the 
procedure  adopted  by  this  study  was  to  cost  sample  FTS  traffic  using  WATS 
tariffs.  The  costing  algorithm  required  to  accomplish  this  methodology  is 
quite  complex  (paragraph  2-2) .  In  order  to  complete  this  study  in  a  timely 
manner,  a  FORTTIAN  program  was  developed  to  implement  the  algorithm. 


3-2.  Model  Summary. 

a.  In  operation,  the  WATS  costing  model  is  required  to  aggregate  FTS 
traffic  data  by  geographic  region  by  both  orginating  and  destination 
location  and  by  time  of  day  within  day,  evening,  and  night  distribution. 
After  each  call  at  each  location  has  been  properly  accumulated,  the 
appropriate  cost  rate  is  aRJlied. 

b.  Raw  data  is  provided  by  GSA  as  a  20  percent  sample  of  all  traffic 
placed  on  the  FTS  system.  To  simplify  programing  and  reduce  file  space 
requirements,  total  traffic  is  estimated  from  calls  made  during  a  selected 
7-day  period. 

c.  Only  rate  Bands  0  and  5  are  currently  used  by  the  costing  routine 
and,  as  a  result,  the  equivalent  WATS  costs  developed  may  be  higher  than  if 
band  selection  was  optimized.  However,  all  traffic  is  accumulated  into  the 
proper  rate  band  to  permit  flexibility  of  future  model  enhancements. 

d.  One  of  the  entering  arguments  for  determining  the  appropriate  WATS 
cost  is  average  hours  of  traffic  per  trunk  per  month  in  the  day,  evening, 
and  night  categories.  The  number  of  trunks  required  are  calculated  from 
busy  hour  traffic.  The  model  calculates  mean  busy  hour  traffic  and  then 
computes  trunk  requirements  from  the  Erlang  B  equation  using  an  iterative 
process. 


e.  The  cost  per  minute  of  WATS  can  then  be  calculated  and  compared 
with  the  cost  per  minute  of  FTS.  It  should  be  noted  that  trunking  and 
costing  are  accomplished  for  three  cases  only.  The  first  case  assumes  that 
all  traffic  is  to  be  carried  by  Band  5  trunking.  The  second  case  uses  Band 
0  trunks  to  carry  intrastate  traffic  and  Band  5  rates  are  used  for 
interstate  calls.  The  third  case  uses  Band  0  WATS  for  intrastate  traffic 
and  FTS  for  interstate  traffic  using  the  $.263  per  minute  for  the  current 
structure  and  $.322  per  minute  for  the  projected  rates  in  FY  85. 

f.  The  model,  in  addition  to  computing  cost  per  minute  using  Band  5 
rates  for  all  traffic  (first  case).  Band  0  and  Band  5  rates  (second  case) 
and  Band  0  and  FTS  interstate  rates  (third  case)  computes  a  weighted 


(3)  Other  factors  were  considered  but  not  included  in  the  analysis. 
These  factors  favor  WATS — approximately  $2,000K. 

b.  Projected  FY  85  Cost  Comparison: 

(1)  Annual  savings  if  WATS  would  replace  FTS  at  the  10  selected  sites 
at  the  beginning  of  FY  85 — $3,065K. 

(2)  Cost  impact  after  optimization  of  WATS  trunking — unknown  but 
should  favor  WATS. 

(3)  Other  factors  were  considered  but  not  included  in  the  analysis. 
These  factors  favor  WATS — approximately  $2,400K. 


TABLE  2-2 


SUMMARY  OF  FTS  AND  EQUIVALENT  WATS  ANNUAL  COST  SAVINGS  BY  LOCATION 


Cost  in  Thousands 


LOCATION 

Bands  0&5 

Band  5 

WATS  INTRASTATE 
FTS  INTERSTATE 

Fort  Banning 

$326.8 

$262.5 

$107.7 

Bayonne 

42.9 

-33.5 

59.3 

Fort  Knox 

33.0 

65.5 

-20.2 

Fort  Sheridan 

107.0 

28.8 

98.3 

Sacramento  AD 

-12.7 

-13.6 

-5.9 

Fort  Dix 

280.2 

31.4 

268.5 

New  Cumberland  AD 

43.3 

-28.7 

61.7 

Fort  Bragg 

109.6 

14.8 

103.3 

Fort  Hood 

432.3 

308.1 

238.4 

Fort  Huachuca 

38.6 

3.0 

45.4 

Savings  FY  84 

$1,451.0 

$638.3 

$956.5 

FY  85 

$3,065.0 

$2,252.0 

$1,490.0 

e.  This  analysis  has  not  included  several  considerations  v*iich  will 
impact  the  cost  comparison.  In  each  case,  inclusion  of  these 
considerations  will  increase  the  cost  of  FTS  or  reduce  the  cost  of  WATS. 

For  example,  WATS  is  billed  at  0.1  minute  increments  while  GSA  bills  FTS  at 
the  full  minute  rate  even  though  a  subscriber  uses  only  a  portion  of  a 
minute.  Statistically,  this  will  reduce  the  average  call  time  by  24 
seconds.  Considering  the  volume  of  traffic  in  the  Army,  this  represents 
approximately  $2,000K  in  FY  84  and  $2,400K  in  FY  85.  As  a  second  example, 
FTS  trunks  are  normally  assessed  a  local  access  charge  by  the  BOC.  This 
charge  is  typically  $50  or  more  per  month  per  trunk  and  is  paid  by  the 
local  agency.  Tbe  charge  has  not  been  included  as  part  of  the  total  FTS 
cost  but  any  local  termination  charge  was  included  in  the  WATS  rate.  Also, 
when  costing  the  FTS  traffic  as  equivalent  IVATS,  no  attempt  was  made  to 
minimize  the  WATS  cost  by  optimizing  the  allocation  of  FTS  traffic  to  take 
advantage  of  the  most  economical  band  rate. 

2-4.  Summary.  This  is  a  two-part  conclusion.  The  first  part  addresses 
those  PTS  and  WATS  costs  associated  with  FY  84.  Itie  second  part  addresses 
GSA  projected  FTS  costs  and  estimated  WATS  costs  for  FY  85. 

a.  FY  84  Cost  Comparison; 

(1)  Annual  savings  if  WATS  had  been  at  the  10  selected  sites  vice 
FTS— $1,451K. 

(2)  Cost  after  optimization  of  WATS  trunking/costs — unknown  but  should 
favor  WATS. 


TAriLe  2-1 


SUMMARY  CF  FTS  SERVICE  COSTED  AS  EQUIVALENT  WATS  SERVICE 


Cost  Per  Minute 


Location 

Band  0^ 

Bands  1-5 2 

Bands  0&5^ 

Band  5^ 

Fort  Banning 

.168 

.211 

.202 

.214 

Bayonne 

.107 

.308 

.205 

.308 

Fort  Knox 

.280 

.241 

.254 

.245 

Fort  Sheridan 

.140 

.257 

.214 

.250 

Sacramento  AD 

.285 

.288 

.286 

.288 

Fort  Dix 

.080 

.258 

.189 

.255 

New  Cumberland  AD 

.160 

.317 

.217 

.294 

Fort  Bragg 

.138 

.258 

.209 

.256 

Fort  Hood 

.138 

.213 

.192 

.217 

Fort  Huachuca 

.164 

.270 

.236 

.261 

1  Intrastate  traffic  costed  at  Band  0  rate 

2  Interstate  traffic  costed  at  Band  5  rate 

3  A  weighted  average  of  Band  0  and  Bands  1-5  traffic 

4  All  traffic  costed  at  Band  5  rate 


d.  Table  2-2  displays  total  annual  cost  savings  for  the  10  selected 
sites  developed  from  the  WATS  cost  per  minute  data  found  in  table  2-1  and 
the  FTS  rates,  both  current  and  projected  for  FY  85.  The  Bands  0&5  column 
and  the  Band  5  column  present  the  total  annual  cost  savings  for  each 
location  equivalent  to  the  Bands  0&5  column  and  the  Band  5  column  in  table 
2-1.  The  third  column  represents  the  cost  savings  when  the  FTS  interstate 
traffic  rate  is  combined  with  the  WATS  intrastate  traffic  (Band  0)  rate. 

It  should  be  pointed  out  that  although  the  FTS  trunking  at  the  10  sites 
represents  approximately  25  percent  of  the  total  FTS  trunking  for  the  Army, 
it  cannot  be  linearly  extrapolated  to  obtain  the  total  projected  Army 
savings.  Each  site  must  be  evaluated  on  its  own  individual  merits. 


was  eliminated.  Tf  the  results  were  mixed,  then  it  would  be  obvious  that 
an  analysis  would  have  to  be  done  at  each  location  on  its  own  merits. 

f.  For  additional  details  on  the  costing  algorithm  and  the  effect  of 
the  several  different  cost  rates  on  the  total  cost,  refer  to  annexes  A 
and  B. 

2-3.  Results. 

a.  Table  2-1  displays  a  summary  of  the  results  of  applying  the  costing 
algorithm  discussed  above.  The  cost  of  WATS  equivalent  to  the  FTS  traffic 
found  at  10  selected  locations  is  presented  as  cost  per  minute  to 
facilitate  comparison.  When  contacted,  GSA  claimed  FTS  costs  the  user 
$0,263  (full-time)  per  minute  for  py  84  and  projected  $0,322  per  minute 
(full-time)  under  the  new  billing  procedure.  Cost  analyses  were  performed 
using  the  two  full-time  rates  for  comparative  purposes. 

b.  In  table  2-1,  the  cost  listed  in  the  Band  0  colunn  represents 
intrastate  traffic.  Intrastate  traffic  reflects  the  tariffs  of  the 
individual  states.  Note  that,  in  some  cases,  the  intrastate  rate  forces 
the  cost  higher  than  the  interstate  rates.  The  Band  1-5  column  represents 
interstate  traffic.  The  Band  0  &  5  column  figures  are  the  weighted  average 
of  the  Band  0  and  Bands  1-5  (Band  5  rates)  cost.  Of  the  three  costing 
scenarios  addressed  by  this  analysis,  the  Bands  0  &  5  total  is  typically 
less  than  the  total  cost  found  by  computing  all  traffic  at  the  Band  5  rate 
(Band  5  Column) . 

c.  The  column  labeled  Band  5  in  table  2-1  displays  all  the  FTS  traffic 
costed  at  the  Band  5  rate.  Except  in  those  cases  where  the  individual 
state  tariff  is  greater  than  the  interstate  Band  5  rate,  this  procedure 
should  typically  result  in  the  maximum  cost  for  equivalent  WATS  service. 
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HiNOW  aSd  DlddVai  dO  idflUH  IVioJ  fldindhOD 


STATE/AREA 

BASE/HOURLY  COST 

South  Carolina 

21.50 

South  Dakota 

20.61 

Tennessee 

21.09 

Texas  (E) 

20.86 

Texas  (S) 

20.86 

Texas  (W) 

20.86 

Utah 

21.50 

Vermont 

21.50 

Virginia 

21.50 

Washington 

21.50 

West  Virginia 

21.50 

Wisconsinn 

20.86 

Wyoming 

20.86 
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TABLE  B-1 


BASE  HOURLY  COSTS  BY  STATE/AREA 


STATE/AREA 


BASE/HOURLY  COST 


Alabama 

$21.09 

Arizona 

21.50 

Arkansas 

20.61 

California  (N) 

21.50 

California  (S) 

21.50 

Colorado 

20.86 

Connecticut 

21.50 

Delaware 

21.50 

District  of  Columbia 

21.50 

Florida 

21.50 

Georgia 

21.50 

Idaho 

21.50 

Illinois  (N) 

20.61 

Illinois  (S) 

20.61 

Indiana 

20.86 

Iowa 

20.40 

Kansas 

20.40 

Kentucky 

21.09 

Louisiana 

20.86 

Maine 

21.50 

Maryland 

21.50 

Massachusetts 

21.50 

Michigan  (N) 

21.09 

Michigan  (S) 

21.09 

Minnesota 

20.61 

Mississippi 

20.86 

Missouri 

20.61 

Montana 

21.09 

Nebraska 

20.40 

Nevada 

21.50 

New  Hampshire 

21.50 

New  Jersey 

21.50 

New  Mexico 

21.09 

New  York  (NE) 

21.50 

New  York  (SE) 

21.50 

New  York  (W) 

21.50 

North  Carolina 

21.50 

North  Dakota 

20.61 

Ohio  (N) 

21.09 

Ohio  (S) 

21.09 

Oklahoma 

20.61 

Oregon 

21.50 

Pennsylvania  (E) 

21.50 

Pennsylvania  ['fl) 

21.50 

Rhode  Island 

21.50 
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Costing  Algorithm 


WATS  costs  are  based  upon  the  monthly  average  hours  of  usage  per  trunk  in 
the  categories  of  day,  evening,  and  night.  Evening  hours  are  charged  at  65 
percent  of  the  daytime  hourly  rate  and  night  hours  are  charged  at  35 

percent  of  the  daytime  hourly  rate.  Day  and  evening  hours  are  costed  on  a 

sliding  scale  depending  upon  volume  of  traffic.  The  first  15  hours  of  day 
and  evening  traffic  are  costed  at  a  base  hourly  rate,  hours  between  15.1 
and  40  are  costed  at  89  percent  of  the  base  Ixjurly  rate,  hours  between  40.1 

and  80  are  costed  at  78  percent  of  the  base,  and  hours  over  80  are  costed 

at  66  percent  of  tlie  base.  All  night  hours  are  costed  at  35  percent  of  the 
base  liourly  charge  for  daytime  traffic.  The  derivation  of  formulas  used  in 
costing  is  as  follows: 

Let  8  =  base  hourly  cost  for  daytime  traffic 

Let  X  =  number  of  hours  of  monthly  traffic 

Let  F  =  time  of  day  factor  (Day  =  1,  eve  =  .65,  night  =  .35) 

Four  cases  are  developed  with  the  formula  to  be  used  depending  upon  the 
size  of  X. 

Case  I.  X  is  less  than  or  equal  to  15  or  nignttime  traffic. 

Cost  =  F  B  X 

Case  II.  X  is  greater  than  15  and  less  than  or  equal  to  40. 

Cost  =  F(15B  +  .89B(X-15)) 

=  F  B(1.65  +  .89X) 

Case  III.  X  is  greater  than  40  and  less  than  or  equal  to  80. 

Cost  =  F(15B  +  25(.89B)  +.78B(X-40)) 

=  F  B(6.05  +  .78X) 

Case  IV.  X  is  greater  than  80. 

Cost  =  F(15B  +  25  (.898)  t  40(.78B)  +  .668(X-80)) 

=  F  B(15.65  +  .66X) 

Buse  hourly  cost  or  B  is  decennined  in  the  program  by  a  table 
(Table  B-1)  which  maps  the  58  areas  describ^  in  the  banding 
algorithm  section  of  this  annex  into  the  buse  hourly  costs  foi 
band  5  WATS. 
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Trunking  Algorithm 


Trunking  requirements  are  determined  by  iterating  the  Erlang  B  formula. 
The  formula  is: 


gN 


P  = 


N! 


X! 


Where: 

P  is  grade  of  service  (probability  of  blocking). 

E  is  Erlangs  of  traffic  in  the  busy  hour. 

N  is  the  number  of  trunks  required. 

The  algorithm  starts  with  N  =  1  and  calculates  P.  If  P  is  less  than  or 
equal  to  .05  then  the  number  of  trunks  required  is  1.  If  P  is  greater  than 
.05,  N  is  increased  by  1  and  P  is  recalculated.  'This  process  continues 
until  P  is  less  than  or  equal  to  .05.  The  value  of  N  when  P  drops  below 
.05  is  the  number  of  trunks  requited. 


Call  Banding  Algorithm 


For  the  purposes  of  banding,  AT&T  has  divided  CONUS  into  58  areas  (states 
and  divisions  thereof) .  Calls  are  banded  by  the  model  using  a  58  X  58 
matrix  showing  the  minimum  band  required  to  carry  a  call  from  each  area  to 
itself  and  every  other  area.  To  use  the  table,  one  needs  to  know  in  v^iich 
of  the  58  areas  the  call  originates  and  terminates.  The  originating  and 
terminating  area  numbers  are  provided  by  a  table  which  maps  AT&T  area  codes 
and  FTS  NXX  codes  to  a  number  from  1  to  58  corresponding  to  the  58  areas  of 
the  matrix.  The  row  positioning  on  the  matrix  is  determined  by  the  NXX 
code  of  the  originating  location  and  the  column  position  is  determined  by 
the  NXX  code  of  the  terminating  location  (AT&T  area  code  in  the  case  of 
off-net  calls) . 
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Model  Overview 


1.  The  traffic  engineering  and  WATS  costing  model  was  developed  to 
facilitate  a  cost  comparison  of  the  Federal  Telecommunications  System 
(FTS)  and  AT&T's  Wide  Area  Telephone  System  (WATS).  The  model  reads  a  file 
which  contains  a  20  percent  sample  of  detailed  records  of  actual  calls  that 
were  placed  from  CCNUS  Army  installations  over  the  FTS  network  and 
calculates  the  cost  of  routing  the  same  traffic  over  WATS  trunks.  Input 
files  are  derived  from  Automatic  Message  Accounting  (AMA)  tapes  that  are 
supplied  by  GSA.  To  simplify  programing,  calls  made  during  any  full  week 
of  the  month  are  considered.  Monthly  traffic  is  estimated  by  multiplying 
weekly  traffic  by  4.4  (4.4  =  31/7).  Another  simplifying  feature  of  the 
model  is  that  only  bands  5  and  0  WATS  trunks  are  considered  for  carrying 
traffic.  Although  this  does  not  provide  for  optimim  WATS  costs,  the  WATS 
costs  so  developed  were  lower  than  corresponding  FTS  costs  in  most 
instances. 

2.  As  call  records  are  read,  they  are  tested  to  see  if  they  are  in  the 
subject  week.  If  not,  the  record  is  ignored  and  another  is  read.  Call 
records  that  are  determined  to  be  in  the  subject  week  are  then  checked  to 
see  which  WATS  band  (band  0  if  intrastate,  band  1  through  5  if  interstate) 
they  would  fall  into.  Traffic  is  then  accumulated  by  band  in  the 
categories  of  day,  evening,  and  night.  Although  only  band  0  and  band  5 
trunks  are  utilized  by  the  model,  accumulation  of  traffic  into  all  band 
categories  provides  for  flexibility  of  future  model  enhancements.  A 
description  of  the  banding  algorithm  is  found  on  page  B-4  of  this  annex. 

3.  As  stated  in  paragraph  2,  traffic  is  accumulated  by  band  in  the 
categories  of  day,  evening,  and  night.  This  allows  for  costing  since 
costing  is  based  on  average  hours  of  traffic  per  trunk  in  the  day,  evening, 
and  night  categories.  In  order  to  determine  the  number  of  trunks  required 
to  carry  the  traffic  at  a  given  Grade  of  Service  (GOS) ,  busy  hour  traffic 
must  be  known.  To  accommodate  this  requirement,  weekday  traffic  is 
accunulated  by  the  hour  in  which  the  calls  are  placed.  The  hourly  traffic 
totals  are  then  divided  by  5  to  convert  to  1  day  and  finally,  the  highest 
hourly  traffic  total  is  selected  as  the  busy  hour  load  for  use  in 
determining  trunking  requirements.  Trunking  requirements  are  determined  by 
iteration  of  the  Erlang  B  formula.  A  description  of  the  Erlang  B  formula 
and  the  iteration  process  is  provided  on  page  B-5  of  this  annex. 

4.  After  the  required  number  of  trunks  has  been  determined,  average  hours 
per  trunk  (day,  evening,  and  night)  is  calculated  and  the  cost  of  one  trunk 
is  derived.  From  the  cost  of  one  trunk,  the  cost  per  minute  is  calculated. 
The  cost  per  minute  of  WATS  can  then  be  ccxnpared  with  the  cost  per  minute 
of  FTS.  It  should  be  noted  that  trunking  and  costing  is  done  for  two 
cases.  The  first  case  assumes  that  all  traffic  is  to  be  carried  by  band  5 
WATS.  The  second  case  uses  band  0  WATS  trunks  to  carry  intrastate  traffic 
and  band  5  l^TS  for  interstate  calls.  In  addition  to  the  cost  per  minute 
figures  which  are  calculated  for  band  0  and  band  5  in  the  second  case,  a 
weighted  average  cost  per  minute  is  also  provided  to  allow  direct 
comparison  with  FTS  costs.  Sample  outputs  of  the  model  can  be  found  in 
annex  A. 
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TRAFFIC  ENGINEERING  AND  WATS  COSTING  MODEL 


Model  Overview 
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ABBREVIATTCWS 


AMA 

AUTOVON 

BOC 

CCS 

CONUS 

DA 

DCO 

D&D 

COD 

DMATS 

D(X) 

FTS 

FX 

GOS 

GSA 

LCR 

HAC 

LATA 

TELPAK 

USACC 

USAF 

USAISC 

USARCCO 

WATS 


Automatic  Message  Accounting 

Automatic  Voice  Network 

Bell  Operating  Company 

Hundreds  of  Call  Seconds 

Continental  United  States 

Department  of  the  Army 

Dial  Central  Office 

Divestiture  and  Deregulation 

Direct  Distance  Dialing 

Defense  Metropolitan  Area  Telephone  System 

Department  of  Defense 

Federal  Telecommunications  System 

Foreign  Exchange 

Grade  of  Service 

General  Services  Administration 

Least  Cost  Routing 

House  Appropriations  Committee 

Local  Access  Transport  Area 

Teleconmunications  Package 

US  Army  Communications  Ccxnmand 

US  Air  Force 

US  Army  Information  Systems  Command 
US  Army  Commercial  Communications  Office 
Wide  Area  Telejiione  Service 
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LETTER  TO  7TH  SIGNAL  COMMAND 


DPS 


RE?t_V  TO 
ATTENTION  Ol®" 


DEPARTMENT  OF  THE  ARMY 

U.3.  army  communications  command 
rORT  HU  ACHUCA.  ARIZONA  SS«t3 


2  2  1934 


JECT:  E>rocurament  of  Least  Cost  Routii^  (LCR)  Devices  through  AR  5-4, 
Cnaptar  5,  the  Productivity  Capital  Investment  Program  (PCIP> 


mandec 

Signal  Cocnmand 
N:  ASM-OPS 
t  Ritchie,  MD  21719 


are  currently  performing  a  program  evaluation  of  CCNUS  telephone 
vices  'under  the  purviev/  of  this  conmand.  The  purpose  is  two-fold.  First, 
raue  a  direct  com.parison  of  Federal  Telephone  Service  (FTS)  with  other  type 
ochore  secyices,  such  as  Wide  Area  Telephone  Service  ('/ATS)  ,  to  determine 
t  benefits  to  be  derived  from  each  service.  Second,  to  develop  an  algorithm 
t  will  predict  the  optunum  mix  of  telephone  service  at  any  given  post,  camp, 
It  ion.  Preliminary  effort  to  data  is  limited  to  evaluating  FTS  vs  NATS. 


l"?n  iifierent  posts,  camps,  and  stations  have  been  selected  for  analysis 
?•]  :n  geographical  location  and  mission  to  ensure  a  statistically  correct 
ole  is  'used.  General  Services  Administration's  (GSA)  Automatic  Message 
cunhing  (.-VIA)  computer  tapes  were  obtained  for  these  sites.  The  tapes 
vide  a  20  percent  sample  of  all  FTS  call >  made  on  a  monthly  basis. 

-'rmacicn  incl'udes  telephone  numbers  of  called  party,  length  of  call,  time  of 
',  ecu.  Preliminary  analysis  of  these  tapes  show  that  approx Lma tel y 
-third  of  all  FTS  calls  ace  made  intrastate.  GSA  bills  their  customers 


'roximataly  $.30  per  minute  per  call  regardless  of  whether  the  call  is 
restate  or  interstate.  Current  WATS  rates  foe  intrastate  intec-LATA  (Local 


Ar  ju-,;  vary  by  utat^,  but  arc 
In  some  cases  as  much  as  two-thirds  less. 


:jlly 


than  the  FTS 


It  appears  that  if  LCR  de/ices  were^  installeii  in  the  majority  of  posts, 
ps,  and  stations  to  block  intrastate  ETS  calls  and  foute  then*  over  other 
vices  such  as  WATS,  significant  savings  could  be  realized.  TTie  cost  foe  an 
device  ranges  between  $10K  and  $80IC  depending  on  feakores  and  capabilities..- 
ds  to  procure  these  devices  can.  be  re<jue3ted  through!  Aft:  5-4„  chapter 
F,  if  the  payback  period  is  4  years  or  less.  Preliminary  analysis  shows 
s  to  be  the  case  in  almost  every  Instance^.  TTiecar.  are  additional  benefits-  to 
derived  from  the  LCR  devices  othetr  than  controlling  Intrastate  ETS  calls 
h  as  toll  restricting.  7th  Signal  Ocxnmand  has  evaluated  these  benefits 
ough  earlier  econotnfo  and  other  type  analyses. 


E-l 


-OPS 

WECTr  E^rocurement  of  Least  Cbst  Routin9  (LCRJ  Devices  through  MS 

Chapter  5,  the  Eh:oductivity  Capital  Investment  Program  (PCIP^;  •' .  f  ' 

7th  Signal  Cbcnnanci  has  recently  submitted  a  request  for  several  LCR  devices 
cough  PCTP.  Though  sufficient  PCIP  funds  may  not  be  available  to  purchaser 
L  the  OCR's  required,  we  encourage  the  efforts  of  your  command  to  pursues- the- 
rchase  of  LCR's  through  PCIP« 

Pending  increased  availability  of  DCR's  acquired  either  through  the  CONUS 
iemization  Program  or  PCIP,  request  you  take  necessary  action  to  immediately 
fuce  intrastate  FTS  usage^  Actions  such  as  physically  blocking  subscriber" 
oess  to  intrastate  PTS  service,  and/or  an  aggressive  subscriber  infonnation 
agram  should  be  considered  as  a  minimum- 

Inforaation  on  this  program  evaluation  will  be  provided  upon  request, 
incs  o£  contact  are  Mr.  Robert  Priest  and  Mr.  Joseph  McCoy,  AUTOVON  879-6311. 

R  THE  CO'K^NDEI^: 


r,  7th  5ig  'Cord  (.i£^!-CC^'.P^-M^A) 
r,  USAP.CCO 

mptroller  (AS-CC-3AS) 


